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Molecular mechanism for opposite synaptic transmission in neural circuit of C.
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Kuhara, Atsushi

14,900,000

C. elegans

To identify molecular and physiological mechanisms for complicated-synaptic
transmission system and compartment of synapse localization, we used simple neural circuit underlying
temperature sensation and response. We utilized molecular genetics and optical imaging of various mutants
of nematode C. elegans. We found that molecular mechanism for self-activation of glutamate signaling,

compartmentalization between pre- and post synapses in single neural process, and novel paradigm for
analysis of temperature response.

C. elegans




(Kuhara et al ., Science, 2008)

(Kuhara et al., MNature commun, 2011;
Ohnishi, Kuhara,EMBO J., 2011)

C. elegans

(D@
VGLUT

EAT-4 AFD AWC RIA

(2) AFD EAT-4
AlY
®3)
AWC EAT-4
AlY
4
GLC-3 AlY
AlY (5)
3
EAT-4
RIA
myo-inositol
monophosphatase (IMPase)
TTX-7 RIA
RIA
IMPase/TTX-7
AFD (gey-23
gcy-8 gey-18)  AWC
(odr-3) AWC
(eat-16) RIA
(ttx-7)
MGL-3
cell specific rescue GLC-3
RIA
glc-3 AFD
AWC

AWC



GLC-3  AFD
AFD
eat-4(AFD+)
RIA
RIA
3
1 CDNA
CDNA
3
2 glc-3
3 glc-3
MGL-3
GLC-3
(Dillon et al., 2006)
autoreceptor
GLC-3
GLC-3
synaptojanin
UNC-26
UNC-26 phosphatidylinositol
4,5-biphosphate (PIP,)
PIP,
IMPase  PIP,
20
2 48
2 20

15

DNA

7
(1) Ohta A., Ujisawa T., Sonoda S., Kuhara
A.
[7ght and  pheromone-sensing
regulates cold habituation
insulin signaling in C. elegans
Nature commun, 5, 4412, 1-12, 2014

neuron
through

(2) Ujisawa T., Ohta A., Okahata M., Sonoda
S., Kuhara A.

Cold tolerance assay for studying
cultivation-temperature-dependent cold
habituation in C. elegans

Protocol Exchange,
doi:10.1038/protex.2014.032, 2014

(3) Ohta, A. & Kuhara, A.

Molecular mechanism for trimetric G
protein-coupled  thermosensation  and
synaptic regulation in the temperature
response circuit of Caenorhabditis
elegans
Neuroscience Research, Vol . 76, 3, 119-124,
2013

Kimura, T., Kita, H., Hira, S., Kuhara, A.,
Kusakabe, T. G., Michinomae, M., Kobayashi,
S., Mukai, M.

Transcriptional regulatory regions that
promote innexin2 expression in somatic
support cells in the Drosophila ovary.
Mem.Konan Univ., Sci. Eng. Series, 60, 1,
1-9, 2013

(4) Kimata T., Tanizawa Y., Can Y., lkeda
S., Kuhara A., Mori 1.
Phosphatidylinositol signaling regulated
by myo-inositol monophosphatase is
essential for synaptic polarity in
Caenorhabditis elegans

Genetics, 191, 2, 509-521, 2012



doi: 10.1534/genetics.111.137844

(5) Nishio, N., Mohri-Shiomi, A., Nishida,
Y., Hiramatsu, N., Kodama, E., Kimura, K.,
Kuhara A., Mori, 1.

A Novel and Conserved Protein AHO-3 Is
Required for Thermotactic Plasticity
Associated with Feeding States in
Caenorhabditis elegans

Genes to Cells, 17(5), 365-386, 2012
doi: 10.1111/j.1365-2443.2012.01594.x.

(6) Ohnishi N. & Kuhara A.

Neural processing mechanism underlying
temperature response of  nematode
Caenorhabditis elegans

Comp. Physiol. Biochem., 2012, Vol. 29 No.
3, pl12-120, 2012

()

, 52, 4, 200-202, 2012

( ) 7

(1) Kuhara A.
Light and pheromone  sensoryneuron
regulates temperature habituation in C.
elegans

12th  International  Symposium  on
Molecular and Neural Mechanisms of
Taste and Olfactory Perception

2014 11 02 ~2014 11 03
Kyusyu Univ
®
C.
2014 11 29 ~2014 11 30
) R
2014 03 17
©)

2014 01 15

(5) Kuhara A.
Controlling and measuring temperature
responses by optogenetics

International Optogenetics symposium

2013 09 26 ~2013 09 27
Keio Univ

®

Neural system for temperature response in
C. elegans

2013 04 20 -~2013 04 21
o
2012 09 25 -~2012 09 25

http://kuharan. com/index. html

http://researchers.adm.konan-u.ac.jp/ht
ml/100000141_ja.html

¢y



